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;4jjiaJ! Sjj.ll! J - 

X j _aAJ JjSj S jj 1 ^ J ADN ^AO^ 1 flC.1 i iaJJ ;jj£joill <Li. j ys (J^La. - 
(jjJC jj^Ja t .jjiLa ^J.) - * - (JSjoi Jc- (jj ajiiill J CA-lxli all (jj^J < a a t L^aj 

jaluia LajjJaJjJ (jjjijlik^a (J£joi Jc- '"'^J*.'' (jj^ G2 *j3*ll J 'S Sjjall J ^cjoij]l 

cSj^J* 

A_liljjll a-jLall Ajjjill Clll ajjaJI jJ-i (J*ij diUkli all .jjSjj jjjj a2ll Jjlall J + 

(uj*^^l) 

.1^1 Jl (jjl ^iu<1 (JS J^lfJJj J*- ^iu<1 (JS ^j*jfi a (jjj^J u ^ ' I JJ^' J 
Ajjl g ill J Ajjl jJjojVI (jJjL^J-ttll SjLuo^l (J U^j^ (j 4 - - ^-HJ CS^ 3 ^ 

j j.;''.:^ Jj ^1 A-ala Jljjll J.'"*^ <_Jaj J j*iL*»i! jjP *l i uAj^U 4jaAVI Jjau - 
((Ji-kall il jjJI) J!iLa-a JLSu 

:<j!jjl! £ jUl! J) 4jj>1! JIJ^VI e luA£U Sj>-»1! t»i|j*ty - 

J.jIxj ^Luiijlj t LiLala ^Luikjl t(jj.rtL.iiijl Jl jj ■ 

; l_L-alall ^Loiij^l J!)li. ■ 
^cjjj ^J^" S^jftUa Cjj^ A_ljl£-aj t(V'lljr.ljjll <J£joij) <SiiLa!La]l all (jljj5l ^JJ + 

(Jj^H (g JJ^all f-k^aAjJa l^ic. 

C5 Ja3 .1=J (^1 (g*^Q SjaAj I ,J1 i aaj^l JjUl J^la. SJiiLalall ClUif^all (jlj2al 

> ac.1 1 <m ^gJtfi^a n ts^c i—iLa (_JS 

tA^laJl i _ 5 -l2a3 ^1 (^gJj La^-La (JS S^J^A j (JiiLa!La ^i hd (jS lj*jf" a JjljJSl + 

(jljjSl (jCj) J ^ i aijVI jjJall iLljl jjoiC i<SiiLa!Lall '"'^;». u all (jljiial (jC ^ijj + 

l ~x^a^ LjUl t(jjj*3l Cjj^i. II (Jl ■ ^jVI J_A^' (J^a- P^Vl CjUx^all 

(n) Ajk^all AJuj-all ^Llai 4 J AalaJ ( Jlj2a.VI ^LoiijVI jC ^ijj + 

^P^JJ ^ 



^ jjS^lSIl j Ujjii 0,375 L /h /kg ^ 0 2 ^^V" 1 ojj^ 1 d?a a^I j p U5! - 

. 0,5mmol/min 

'0,75 L/h/kg c5 A-aja Jx^J 0 2 ^^V" 1 t 52 j^ 1 ^J 5 ^ 1 J cP-^ 1 u^^ 1 »^ - 

. 1,5 mmol / min ls Jj jj^^ 1 ^M^l £a2 jjj 

^jj^aiill sAa AilL j' aSlI I J jjSjlSllj 0 2 L>* (J^ t^lv^iml ■ aJ - 
l^Lal Jj jj£jKllj Q 2 "\ J _a«J (jj^yul! ^xj Aj^lj sjiiS c.Llil - 
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•l itWi'i 2 n>>l ,j 2 In**,*}/ .jwnjl^tl jj^l-i.!*^! [*iM,>ir. 4 -25M.1I 
AVij O2 ' ^£j.«.m! t ,1 .>>-** tl A",c &lo**jl, J l jj^ t ol itN/l ji^'i'i JJ t i'w^> 

if* 1 1^1 \ ^ « A > * t ndk Ml , * » n A a i.-^ 1 1$ a \ 1 1 1 1 1 t A 1 A V « All £ U A 1 \ \ \ 1 4 1 A^ n L*U1 \ ^ 1 n 1 Mil 
11 - J<^3 /^-^ / ) VO^UT / ) Q O Q L_UJ Q UJJI j J^^^J 1 L 11 J OAUI l 11 M ' U _3 1 «i w\ -\ Q L ' J^J — ^ n 1 1 Ml 

/ t.V^_A^_ \ 4 1 \ ll f M a 1 \ iv 1 A \a\ C* 1 Q i \l« />» \ 1 1% , t^^lQ 1 4C uul II u>s . * 4 a i 01 11 V 1 \ 1.A 1 1 
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-.\"\( (_5jlA.ll jjniVitl t-*Uin^ ,\+'m' IgU-v* J 1. iu^i /ja L a\ \Y^\ L*"l)j'-«-» ••J-t'tVw.^l 
j^A'tl i-SW^i^i JJ i i'u^i S t ol itN/l j,.<r.i5 ijjjl>.M SSl5-.lt ^jj<iKtt 

^Uall jrUj^ 
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1.5 


lilL^all ( kaa. Si^axSl ^ 0 j/Kg SI 100 j/K" 2\.^.U 2 ,51 U! jui-^v; 

(ja j 30 S jj^" ^ Si* ^ jiiljjS jiwj jil] ^1 ja!)U1 

CP + ADP ► ATP + C 

Ac ln>ii jl* ^1 (^ t_iuLa. 21>>i»ll 2_iaUa]l ajSsW ^lijjl jut *a 1 lia, Jjaljj - 
•Jcliill ^glil]! j^'W iA\^A\ I^A <3jLki 60 j/kg lS j- ^ s Jj^a. 

Glucose + 2 ADP + 2Pi ► 2 Acides lactiques + 2 ATP 

^Lkj 2',,U, 2_ui ia c^ltlij jjsj 42 j/kg ^j-ia. Jl 21>^a»i] 2_ 1 aUa]i Sj^SB Ls ^jSl ^\IHj\ - 

Glucose +6 0 2 + 36 ADP + 36 Pi ► 6C0 2 + 6 H 2 0 + 36 ATP 
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^ j^J 2 1> j^l Dandora £ ^Jij (Hg - Pb - Cd) ^4^1 j J ^l 

jj>.aA.',, ^-jl-i^tl (jr^ 2 ,j'itl , ( jll.».-<Ji e^A _>^J^ l3J^ 1*iJjAj Jill jjl-v^tl ■?r,a 1 ^.tl 

Dandora r u 4 - - i-j- 1 *^- 1 ! 1-*^ y^l*-all s^a 
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2 j,,l»^\l jjl-v^tl -?r,aL^.tl -v 2 , j'i j ^-j5-.^t! 2,j'i, 2t,a'itl ^j^l^/,11 j'^j' 
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i<ji 3 j 2 (ji-^p j^lj °^l jz 

JliL^I t , , l ^ , 1 g U>» « j i* , jVitl jjr- 2 -v'il ", jjl l n',*sf 1 l 'ill rj*. 

Jj 2_J jLall 1— j a.LaJl J SjUaliaball J^jll sLl* Jl ^aJ 2_ijj]| Jl (_ijjaLij 4 S iSSIl (J^IxaSI - 

ciJI 
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'UliJl JaLoij^l J I* jjSjj ^lijjl Aic - a L CLl jllll (jc 2JjjjaiA]l <Liill (jjlx^JI ji-ii, ^ jjj _ 
(JlsUal Aic (j^alj^V! (j^aljcl jj^Ja] J^VI J-a-^l j^J^I jjW-^ J^^J ^ Ja^b ^Jafij-a]! 

'*-^ ui 1 8 j 2 dpj ^-j^jj-iAil <i«JI 


jma Jl J^jll slj-*j ^-JJ^I (_>* Aijiill (jjlx-ail (Jliljl Jj (j^alj<aVlj 4jLk^a*^l AjjoU ^UjjI ^^JJ 
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;Ajj'VI CllLa.j!iLa]l (jjJ (jx (jjla.jjLa (J ^aJJ 
jkJl l^a. Ja Jj3 CjLjlfljJI 2^1*^ _ 
iAjS JltluaVI jl ^ jiaJI jlj (> JlilaVl ^L* - 
i2_Jj^]| jjjUca]! jUaj J sjjlJJj j_yuia.j ^ Ja-a]l 2jSlj<a _ 

j^jll frli^j 2jjj]1 l*, jl* jr- «*\jjin^\| 21,'a'ill j.^.^H l_jj.>.iu Ja-^l 1 ,inXt 2-vll*^, 
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ajJUJl iL*Ji -(j^j^lj sL^tJl -Ail^-^l j-^Lp— 2013 <UiU)l Ujj3l£Jl j^jaII ^yiiajll jbxlaVI 

iJbjsiJl a_^U3l dJUL«« 3~i/rts!l 








(LIS 5 ) yb» Oij-at 
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kin :(Chenaillet ^j^j^ <>?>jJ j^ 1 ^^L^ J ^j^ 1 ) 2 j 1 u&p ■ 

* i vsi 

Ajddi it i <aj| j3 ^gJc jjoij-a ^gjuilij^ll JjjS Cillf2 ^'-"^ cs^^J^' LS^! 
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<. «jjJa J all (jjU.^I J_?£-2a >) (J^*'M L u "" v J (') (J^*'M lIjjjjI^J) j M ^ utij 

jixuA\ ^lipll J jp^l : Ujjii 500°C j 300°C u#- U a^jJ j lGPa eb^ ^ 

_>Ja]| e jALk] 


2 
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a-v^L.-il! 'Ajl-^Sfl /v";*, jl ji *4 d-v(Vl 4 UjjjSflj SlOljiNfl jl'-M9L^ill L ' l J l J-v" ■ 

fdllpLaJlj ^^La-Jjll j (jli jS Sjjoij-a (jjlx-a 

i'iiI .A .VI »IL,,,*,,,I . i«Ull i a» «' ■ 

limll Lj'ilj<tl i. ** l\ Q 1 L l^lj'j ^llj'i £5 jUtlj \imll .J*ilj<tl 

2_AiaJ| SiA^Lilt pUjjtj jlrJt uiliijSJt 

(2 ,L ,^ Jl •; j XZW J< j ,tSf 1 
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